Interactions between somatic cells and germ cells throughout mammalian oogenesis.
Oocytes and their companion somatic cells maintain a close association throughout oogenesis and this association is essential for normal oocyte and follicular development. This review summarizes current concepts of the role of the somatic cells in the regulation of mammalian oocyte growth, the maintenance of meiotic arrest, the induction of oocyte maturation, and the acquisition of full embryonic developmental competence during oocyte maturation in vitro. Gap junctions appear to mediate these regulatory processes. The regulatory interaction of oocytes and somatic cells, however, is not unidirectional; the oocyte participates in the proliferation, development, and function of the follicular somatic cells. The oocyte secretes factors that enable the cumulus cells to synthesize hyaluronic acid and undergo cumulus expansion in response to hormonal stimulation. In addition, the oocyte produces factors that promote the proliferation of granulosa cells. These interactions in vitro do not appear to require the mediation of gap junctions. The oocyte also promotes the differentiation of granulosa cells into functional cumulus cells, but this function of the oocyte appears to require the continued presence and close association of the oocyte and granulosa cells. Therefore, oocytes and follicular somatic cells are interdependent for development and function.